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,QWURGXFWLRQ
7KHSDSHUSURSRVHV WR LQYHVWLJDWH WKHSHUIRUPDQFHVRIVWHHOFRQFUHWH IUDPHVWUXFWXUHVPDGHZLWK IXOO\HQFDVHG
VWHHOFRQFUHWHFRPSRVLWHFROXPQVLQFRPSDULVRQZLWKWUDGLWLRQDOVWUXFWXUHVRIUHLQIRUFHGFRQFUHWHDQGVWHHOLQRUGHU
WR UHGXFH FDUERQ IRRWSULQW 7KH QXPHULFDO PRGHO XVHG IRU DOO SHUIRUPHG DQDO\VLV ZDV GHYHORSHG DW 7HFKQLFDO
8QLYHUVLW\RI&OXM1DSRFD LQ >@7KHQXPHULFDOPRGHOZDV FDOLEUDWHG DQGYDOLGDWHGXVLQJ H[SHULPHQWDO
WHVWVWDNHQIURPWKHLQWHUQDWLRQDOOLWHUDWXUH&&DPSLDQ>@96DY>@+/+VX)--DQ-/-XDQJ

















7KH FDOLEUDWLRQ DQG YDOLGDWLRQ RI WKH QXPHULFDOPRGHO ZDVPDGH XVLQJ VL[ H[SHULPHQWDO WHVWV WDNHQ IURP WKH
LQWHUQDWLRQDOOLWHUDWXUHRQIXOO\HQFDVHGVWHHOFRQFUHWHFRPSRVLWHFROXPQV7KHH[SHULPHQWDOO\WHVWHGFROXPQVKDG









7KHYDOLGDWLRQRI WKHQXPHULFDOPRGHOZDV UHDOL]HGE\ FRPSDULVRQRI H[SHULPHQWDO IRUFHGLVSODFHPHQW FXUYHV
ZLWKQXPHULFDORQHVDVVKRZHGLQ)LJ)RUH[HPSOLILFDWLRQZDVVKRZHGLQ)LJWKHYDOLGDWLRQRQRQHW\SHRI
FROXPQIURPHDFKH[SHULPHQWDOSURJUDPSUHVHQWHGEHIRUH:LWKUHGOLQHDUHSUHVHQWHGWKHH[SHULPHQWDOFXUYHVDQG
ZLWK EOXH OLQH WKH QXPHULFDOO\ REWDLQHG RQHV 7KH GLIIHUHQFH EHWZHHQ H[SHULPHQWDO DQG QXPHULFDO YDOXHV ZDV
EHWZHHQ·ZLWKDPHDQYDOXHRI































,Q 7DEOHV  WR  DUH SUHVHQWHG WKH UHVXOWHG VHFWLRQV IRU DOO FROXPQV WKH HPEHGGHG SURILOH ORQJLWXGLQDO
UHLQIRUFHPHQWDQGWKHVWUXFWXUDOVWHHOUDWLRį7KHVWUXFWXUHVZHUHQRWHGDVIROORZLQJWKHILUVWQXPEHUUHSUHVHQWV
WKHKHLJKWRIWKHVWUXFWXUH/LVIURPOHYHODQGWKHODVWQXPEHUUHSUHVHQWVWKHVWUXFWXUDOVWHHOUDWLRIRUORZIRU
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WZR W\SHVRIFROXPQV7KH ILUVW W\SH LV WKH VHFWLRQV IRU OHYHOVRQH WR IRXUDQG WKH VHFRQGRQH IURPIRXU WRHLJKW
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UHLQIRUFHGFRQFUHWHDQGVWHHO$OOGHVLJQHOHPHQWVZHUHWKHVDPHWKHIORRUSODQKHLJKWRIVWUXFWXUHVORDGVVHLVPLF
]RQH HWF 7KH HOHPHQWV WKDW ZHUH GHVLJQHG GLIIHUHQWO\ ZHUH WKH FROXPQV ZKLFK ZHUH GHVLJQHG LQ WUDGLWLRQDO
VROXWLRQV )RU DOO ILIWHHQ FRPSRVLWH VWUXFWXUHV DQG DOVR IRU WKH ILYH UHLQIRUFHG DQG VWHHO VWUXFWXUHV WKH FDUERQ
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)RUEHWWHU YLHZRI WKH UHVXOWV WKH\ZHUHPXOWLSOLHGE\$W ILUVW DUH SUHVHQWHG WKH YDOXHVREWDLQHG IRU WKH
FRPSRVLWHVWUXFWXUHV7KHQH[WOLQHSUHVHQWVWKHEHVWYDOXHREWDLQHGIURPWKHWKUHHVLWXDWLRQVRIFRPSRVLWHFROXPQV




FRPSRVLWHFROXPQV WKHRQHVZKLFKRIIHU WKHPRVWHIILFLHQWYDOXHDUH WKHRQHPDGHZLWK ORZVWUXFWXUDOVWHHO UDWLR
EHWZHHQ  7KH GLIIHUHQFH EHWZHHQ FRPSRVLWH DQG VWHHO VWUXFWXUHV LV DERXW · LQ IDYRU RI VWHHO






YDOXHV DQG WKH VWHHO RQH WKH ORZHVW $ YDOLG DOWHUQDWLYH VROXWLRQ IURP ERWK SRLQWV RI YLHZ VXVWDLQDELOLW\ DQG
VWUXFWXUDO LV WKH FRPSRVLWH RQH ,Q FRPSDULVRQ ZLWK UHLQIRUFHG FRQFUHWH VWUXFWXUHV WKH FRPSRVLWH RQH DUH PRUH
HIILFLHQW IURP ERWK SRLQWV RI YLHZ ,Q FRPSDULVRQ ZLWK VWHHO RQHV WKH FRPSRVLWH VROXWLRQ RIIHUV PDQ\ VWUXFWXUDO
DGYDQWDJHVDQGWKHGLIIHUHQFHEHWZHHQWKH*:3YDOXHVLVQRWWKDWVLJQLILFDQWLQFRPSDULVRQZLWKWKHVWUXFWXUDORQHV
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